WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIQNAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



<51) International Patent Classification ^ : 
F21V 8/00 



Al 



(11) International Publication Number: WO 99/01696 

(43) International Publication Date: 14 January 1999 (14.01.99) 



(21) International Application Number: PCT/US98/ 13628 

(22) International Filing Date: 2 July 1998 (02.07.98) 



(30) Priority Data: 

08/886,666 



2 July 1997 (02.07.97) 



US 



(71) Applicant (for all designated States except US): LUMITEX, 

INC. [US/US]; 8443 Dow Circle, Strongsville, OH 44136 
(US). 

(72) Inventors; and 

(75) Inventors/AppUcants (for US only): PARKER, Jeffery [-VUS}; 
14389 Placid Cove Drive, StrongsvUle, OH 44136 (US). 
WILLIAMS, Jeffrey [-VUS]; 7999 Nicodemus Road. 
Ravenna, OH 44266 (US). MILLER. Maifc £-/US]; 2250 
West Pleasant Valley Road. Panna, OH 44134 (US). 

(74) Agent: JAFFE. Michael, A.; Benesch, Friedlander, Osplan 
& Aronoff LLP. 2300 BP Tower, 200 Public Square. 
Cleveland. OH 44114^2378 (US). 



(81) Designated States: AL, AM. AT, AT (Utility model), AU 
(Petty patent). AZ. BA, BB, BG. BR. BY, CA, CH. CN, CU, 
CZ, CZ (Utility model). DE. DE (Utility model), DK, DK 
(Utility model), EE, EE (Utility model), ES, FI, FI (Utility 
model), GB, GE. GH, GM, GW. HR, HU. ID, IL. IS, JP, 
KE. KG. KP, KR, KZ, LC, LK, LR. LS. LT, LU. LV, MD, 
MG, MK, MN. MW. MX, NO, NZ, PL. PT. RO, RU, SD. 
SE, SG. SI, SK, SK (Utility model), SL. TJ. TM, TR. TT. 
UA, UG. US. UZ, VN. YU, ZW, ARIPO patem (GH, GM, 
KE. LS. MW. SD. SZ, UG. ZW). Eurasian patent (AM, AZ, 
BY, KG, KZ. MD, RU. TJ, TM). European patent (AT. BE, 
CH, CY, DE, DK, ES. FI. FR. GB. GR. IE. IT. LU. MC. 
NL. PT. SE). OAPI patent (BF. BJ. CF, CG, CI, CM, GA, 
GN, ML. MR. NE. SN, TD, TG). 



Published 

With international search report. 



(54) Titfe: LIGHT DELIVERY SYSTEM AND APPLICATIONS THEREOF 




(57) Abstract 

A light delivery system (702b) forms a part of an instrument, such as a surgical tool or hand tool, to illuminate a location advantageous 
to perfonning a procedure in connection with the instrument The ligjit delivery system (702b) forms a functional part of the instrument 
The light delivery system (702b) may form an integral part of the instrument structure or alternatively be provided as an external attachable 
device, easily detachable from the insturment for convenient rq>lac^ent and disposal. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on die front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


£S 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


< Luxemboufg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azertaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Mokiova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


lYukmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


T\irkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Vict Nam 


CG 


Congo 


K£ 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6le d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






E£ 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 99/01696 



PCT/US98/13628 



LIGHT DELIVERY SYSTEM AND APPLICATIONS THEREOF 

Related Applications 

The present application is a continuation-in-part of U.S. Application 

Serial No. 08/778,089 filed January 2, 1997, which is a divisional of U.S. Application 
Serial No. 08/495,176 filed June 27, 1995 (now U.S. Patent No. 5,613,751); U.S. 
Application Serial No. 08/778,167 filed January 2, 1997, which is a divisional of U.S . 
Application Serial No. 08/495,176 filed June 27, 1995; and U.S. Application Serial 
No, 08/778,734, which is a divisional of U.S. Application Serial No. 08/495,176 filed 
June 27, 1995, The contents of these applications are herein incorporated by reference. 

Field of Invention 

The present invention relates generally to a light delivery system and 
more particularly to q)plications of a light delivery system as a portion of a functional 
instrument, including surgical instruments and conventional hand tools. 

Background of the Invention 

While lighting delivery systems are generally known, prior art systems 
are not easily adapted for use in connection with fimctional instruments, such as 
surgical instruments and conventional hand tools (e.g., mechanics' tools). In this 
respect, current light dehvery systems do not provide optimal illumination for a 
variety of desired Ughting conditions. In addition, current hght delivery systems are 
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not suitable to form a structural component of an instrument. Moreover, current light 
delivery systems are costly to replace, and are thus not well suited for conditions 
which necessitate that the light delivery system be disposable, such as where 
sterilization is required. 

5 The present invention overcomes these and other disadvantages of 

prior art light delivery systems. 

Summary of the Invention 

According to the present invention there is provided a hght deUvery 
system for use in conjunction with an instrument to provide an optimal lighting 
10 condition. The system is comprised of light distribution means for receiving light 

firom an associated light source means and for propagating light therethrough via 
internal reflection; and light emitter means for receiving light propagated by the light 
distribution means and emitting light so as to illiuninate an associated viewing field 
with a preselected light characteristic, 
15 It is an advantage of the present invention to provide a light delivery 

system which is adapted for attachment to an associated instrummt. 

It is another advantage of the present invention to provide a light 
delivery system which is adapted for integration with an associated instrument. 

It is another advantage of the present invention to provide a light 
20 delivery system which forms a structural component of an associated instrument. 
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It is another advantage of the present invention to provide a light 
delivery system which is inexpensive and economical. 

It is still another advantage of the present invention to provide a light 
delivery system which is disposable. 

It is still another advantage of the present invention to provide a light 
delivery system which is suitably configured in numerous shapes and sizes. 

It is still another advantage of the present invention to provide a light 
dehveiy system which is quickly and easily attached to and detached from an 
associated instrument 

It is yet another advantage of the present invention to provide a light 
delivery system which includes a light emitter that locally varies the intensity of the 
emitted light. 

It is yet another advantage of the present invention to provide a light 
delivery system which includes a light emitter tiiat provides directional control of the 
emitted light. 

It is yet another advantage of the present invention to provide a light 
delivery system which includes a Ug^ht emitter that provides shadowless light. 

It is yet another object of the present invention to provide a method for 
carrying out a surgical procedure using a light delivery system. 

Still other advantages of the invention will become apparent to those 
skilled in the art upon a reading and understanding of the following detailed 
description, accompanying drawings and appended claims. 
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Brief Description of the Drawings 

The invention may take physical form in certain parts and 
arrangements of parts, a preferred embodiment and method of which will be described 
in detail in this specification and illustrated in the accompanying drawings which 
5 form a part hereof, and wherein: 

Fig, 1 is an enlarged perspective view of a portion of the light emitter 
shown in Fig. 4A; 

Fig, 2 is an enlarged transverse section through the light emitter shown 

in Fig, 1; 

^ ® Fig- 3 A is an enlarged plan view of a portion of a light emitter, 

showing one form of pattem of light extracting deformities on the Ught emitter; 

Fig. 3B-3D are enlarged schematic perspective views of a portion of a 
light emitter showing other forms of light extracting deformities formed in or on the 
light emitter, 

^ ^ Fig- 4 A is a perspective view of a light delivery system, wherein the 

light delivery system is attachable to a suction/blower device; 

Fig, 4B is a perspective view of the light delivery system shown in Fig. 
4A, as attached to the suction/blower device; 

Fig, 4C is a perspective view of an alternative embodiment of the 
20 attachment means for the light delivery system; 

Fig. 5 A is a perspective view of a suction/blower device having an 
integrated light delivery system; 

-4- 
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Fig, 5B is an enlarged cross-sectional view taken along line 5B-5B of 

Fig. 5A; 

Fig. 5C is an alternative embodiment of the cross-sectional view taken 
along line 5B-5B of Fig. 5 A; 

Fig- 6 is a perspective view of another type of suction/blower device 
having an integrated light delivery system; 

Fig. 7 is a perspective view of yet another type of suction/blower 
device having an integrated light delivery system; 

Fig. 8 is a perspective view of an eiectrosurgical pencil including the 
light delivery system of the present invention; 

Fig, 9A is a perspective view of a transillimiination tray including the 
light delivery system of the present invention; 

Fig. 9B is a cross-sectional view taken along line 9B-9B of Fig. 9A, 
with a vein/artery located in the transillumination tray; 

Fig. 1 OA is a perspective view of a stabilizer including an integrated 
light delivery system; . > c 

Fig. 1 OB is a side view of the stabilizer shown in Fig. lOA; 
Fig. 1 1 is a perspective view of a plurality of retractors including a 
light delivery system; 

Fig, 12 is a top view of a forceps including an integrated light delivery 

system; 
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Fig. 13 is a perspective view of a multi-purpose lighting device 
, including a light delivery system; 

Fig. 14 is a sectional view of the multi-purpose lighting device taken 
along line 14-14 of Fig. 13; 

Fig, 15A is a perspective view of a lighting device including a light 
delivery system; 

Fig. 15B is a sectional view of the lighting device taken along line IS- 
IS of Fig. ISA. 

Fig. 16A is a perspective view of a "rope" Ughting device; 
Fig. 16B is a cross-sectional view of the lighting device taken along 
line 16-16 of Fig, 16A; 

Fig. 17 is a top view of a trans-illuminating forcq)s including an 
attachable Ught delivery system; - 

Fig. 18 is a perspective view of a trans-illimiinating retractor including 
an attachable light delivery system; 

Fig. 19A is a perspective view of a spring-formed **rope" Ughting 

device; 

Fig. 19B is a cross-sectional view of the Ughting device taken along 
line 19-19 of Fig. 19A; 

Fig. 20A is a perspective view of a smoke evacuation tube having an 
integrated Ught deUvery system; 
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Fig, 20B is a cross-sectional view of the smoke evacuation tube taken 
along line 20-20 of Fig, 20 A; 

Fig. 21 A is a perspective view of a suction tube having an integrated 
light delivery system; 

Fig. 21B is a cross-sectional view of the suction tube taken along line 

21- 21 of Fig. 21A; 

Fig. 22A is a perspective view of a suction tube having an attachable 
light delivery system; 

Fig. 22B is a cross-sectional view of the suction tube taken along line 

22- 22 of Fig. 22A; 

Fig. 23 A is a perspective view of a ring-shaped "rope" lighting device; 

and 

Fig. 23B is a cross-sectional view of the lighting device taken along 
line 23-23 of Fig. 23 A. 



Detailed Description of the Preferred Embodiment ^ 

Referring now to the drawings wherein the showings are for the 
purposes of illustrating a preferred embodiment of the invention only and not for 
purposes of limiting same. 

Figs. 4A and 4B illustrate a suction/blower device 100 having an externally moxmted 
light delivery system 2, Fig, 4A shows a light delivery system 2 detached from 
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suction^lowe^ device 100, while Fig. 4B shows light delivery system 2 attached to 
suction/blower device 100. It should be appreciated that device 100 can take many 
forms including a surgical instrument or a conventional hand tool, as will be 
illustrated below. 

Light delivery system 2 is generally comprised of a Ught emitter 10, a 
light distributor 60, and an attachment means 80. Light emitter 10 focuses light of 
varying intensity in a predetemiined direction or pattem. As a result, an associated 
viewing field is illmninated with a predetemiined Ught characteristic. Light 
distributor 60 (e.g., optic light pipe) transmits light from a light source 90 to light 
emitter 10. Attachment means 80 provides a support stracture for coupling light 
delivery system 2 to device 100. In this regard, attachment means 80 may include 
tabs, hooks or the like, 

- Light emitter 10 is comprised of a transparent or translucent Ught 
emitting material of any suitable type, including acrylic, polyca3i)onate, glass, epoxy, 
resins or the like. Emitter 10 may be substantially flat, suitably curved, may be 
formed of single or multiple layers, and may have different thicknesses and shapes. 
Moreover, emitter 10 nciay be flexible, or rigid, and may be naade out of a variety of 
compoxmds. It should also be appreciated that emitter 10 may be hollow, fiUed with 
Uquid, air, or be soUd, and may have holes or ridges formed therein. 

Means for directing light in desired directions and patterns, and 
providing various Ught intensity levels wiU now be described with reference to Figs. 1 
and 2, which show a section B of Ught emitter 10. Light extracting formations 
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including deformities, disruptions or lenses may be provided on one or more selected 
.light surface areas 20 on one or more sides 21 or edges 23 of emitter 10. As used 
herein, the term light extracting formation is to mean any change in the shape or 
geometry of the surface and/or coating or surface treatment that causes a portion of 
the light to be emitted. Fig. 3 A schematically shows one such light surface area 20 on. 
which a pattern of light extracting deformities or dismptions 22 is provided. The 
pattem of light extracting deformities or disruptions 22 shown in Fig. 3 A includes a 
variable pattem which breaks up the light rays such that the intemal angle of 
reflection of a portion of the light rays will be great enough to cause the li^t rays 
either to be emitted out of emitter 10 through the side or sides on which the light 
extracting deformities or disruptions 22 are provided or reflected back through the 
emitter 1 0 and emitted out the other side thereof. 

Light extracting formations can be produced in a variety of manners, 
for example, by providing a painted pattern, an etched pattern, a machined pattem, a 
printed pattern, a hot stamped pattern, a molded pattem, a curved surface (i.e., lens), a 
diffraction grating, a prismatic surface or the like on selected light surface areas 20 of 
emitter 10. An ink or printed pattem may be applied for example by pad printing, silk 
screening, Inkjet, heat transfer film process or the like. The deformities or 
dismptions may also be printed on a sheet or film which is used to apply the 
deformities or disruptions to light surface area 20. This sheet or film may become a 
permanent part of emitter 10 for example by attaching or otherwise positioning the 
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sheet or film against one or both sides of the emitter light surface area similar to the 
. sheet or fihn 24 shown in Figs. 1 and 2 in order to produce a desired effect. 

By varying the density, opaqueness or translucence, shape, depth, 
color, area, index of refraction, diffraction grating, or type of light extracting 
formations, the light output of emitter 10 can be controlled. The light extracting 
formations may be used to control the direction and/or percent of light emitted from 
any area of emitter 10. For instance, less and/or smaller size deformities 22 may be 
placed on emitter 10 in areas where less light output is wanted. Conversely, a greater 
percentage of and/or larger deformities 22 may be placed on emitter 10 in areas where 
greater light output is desired. 

Varying the percentages and/or size of deformities 22 in different areas 
of emitter 10 is necessary in order to provide a uniform light output distribution. For 
example, the amount of light traveling through light emitter 10 will ordinarily be 
greater in areas closer to the light source than in other areas further removed from the 
light source. A pattern of light extracting deformities 22 may be used to adjust the 
s light variances within the anitter, for example, by providing a denser concentration of 
light extracting deformities with increased distance from the light source thereby 
resulting in a more uniform light output distribution from light emitter 10. The 
deformities 22 may also be used to control the output ray angle distribution of the 
emitted light to suit a particular application. 

It should be appreciated that other Ught extracting formations are 
suitably provided in addition to or in lieu of the patterns of light extracting deformities 

- 10- 
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22 shown in Fig. 3 A. As indicated above, other Hght extracting formations include 
lenses, prismatic surfaces, depressions or raised surfaces of various shapes using more 
complex shapes in a mold pattem may be molded, etched, stamped, thermoformed, 
hot stamped or the like into or on one or more surface areas (e.g., sides and edges) of 
the light emitter. Lenses (e.g., pillow lenses) can be used to provide diffuse light (by 
spreading light rays) and directional light (by focusing light rays). Figs. 3B and 3C 
show areas 26 on which prismatic surfaces 28 or depressions 30 are formed in the 
emitter surface area, whereas Fig. 3D shows prismatic or other reflective or refractive 
surfaces 32 formed on the exterior of the emitter surface area. The prismatic surfaces, 
depressions or raised surfaces will cause a portion of the light rays contacted thereby 
to be emitted fix>m the light emitter. Also, the angles of the prisms, depressions or 
other surfaces may be varied to direct the light in different directions to produce a 
desired light output distribution or effect, or to project a spot image or pattem of light 
to a specific area or region. Moreover, the reflective or refractive surfaces niay have 
shapes or a pattem with no specific angles to reduce moire or other interference 
effects. In addition, the light rays emitted from the emitter may provide generally 
shadowless or homogenous light In this regard, the emitter may simultaneously 
illuminate a 3-D object from a plurality of sides. 

As best seen in the cross-sectional view of Fig.2, a back reflector 34 
(including trans reflectors) may be attached or positioned against one side of the panel 
member 14 of Fig. 1 using a suitable adhesive 36 or other method in order to improve 
light output efficiency of hght emitter 10 by reflecting the light emitted from that side 
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back through the panel for emission through the opposite side. Additionally, a pattern 
of light extracting deformities 22, 28, 30 and/or 32 may be provided on one or both 
sides of the light emitter in order to change the path of the light so that the internal 
critical angle is exceeded and a portion of the light is emitted from one or both sides 
of the light emitter. Moreover, a transparent fihn. sheet or plate member 24 may be 
attached or positioned against the side or sides of the emitter from which light is 
emitted using a suitable adhesive 36 or other method in order to produce a desired 
effect. 

Member 24 may be used to further improve the uniformity of the light 
output distribution. For example, member 24 may be a colored fihn, a diffiiser, or a 
label or display, a portion of which may be a transparent overlay that may be colored 
and/or have text or an image thereon. 

^^^esive 36 is used to adhere the back reflector 34 and/or fihn 24 to 
the emittCT, the adhesive is preferably ^pHed only along the side edges of the emitter, 
and if desired the end edge opposite Ught transition areas, but not over the entire 

°f areas of the onitter because of the difficulty in consistently applying a 
K^^esiye to the pma Also, the adhesive changes the internal 
critical angle of the light in a less controUable manner than the air gaps 40 (see Fig. 2) 
which are formed between the respective surfaces of the emitter and the back reflector 
34 and/or member 24 when only adhered along the peripheral edges. Additionally, 
longer emitters are achievable when air gaps 40 are used. If adhesive were to be used 
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over the entire surface, the pattern of deformities could be adjusted to account for the 
additional attenuation in the light caused by the adhesive. 

The light emitter disclosed herein may be used for a great many 
different applications including for example LCD back lighting or lighting in general, 
decorative and display lighting, automotive lighting, dental lighting, phototherapy, 
photodynamic therapy, or other medical lighting, membrane switch lighting, and 
sporting goods and apparel lighting or the like. Also the emitter may be formed such 
that the deformities are transparent without a back reflector. This allows the emitter 
to be used such that the application is viewed through the transparent emitter. 

The light that is transmitted by light distributor 60 to light emitter 10 
may be emitted along the entire length of light emitter 10 or from one or more Ught 
output areas along the length of the panel as desired to produce a desired light output 
distribution to fit a particular qyplication. 

- - Light distributor 60 is a formed Ught conduit adapted to propagate 

light therethrough via internal reflection. In the embodiment illustrated in Fig. 4A and 
4B, light distributor 60 takes the form of an optic light pipe. Light distributor 60 
includes an interface 64 and a connecting member 62. Interface 64 interfaces light 
distributor 60 with light emitter 10. Connecting member 62 facilitates connection of 
light distributor 60 with light source 90 (described below). It should be appreciated 
that light distributor 60, light emitter 64, and light source 90 may be formed as one 
unitary member without interface 64 and connecting member 62. 
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Light source 90 may take many fomis as will be discussed below. In 
the embodiment of the present invention shown in Figs. 4A and 4B, light source 90 is 
generally comprised of a generator 92 and a cable 94. Generator 92 may be, for 
example, a 300 Watt Xenon light source. Cable 94 includes a connecting member 96, 
which mates with connecting member 62 of light distributor 60. 

It should be appreciated that light source 90 illustrated in Figs, 4A and 
4B is shown solely for the purpose of illustrating an embodiment of the present 
invention. In this respect, light source 90 may also be of other suitable types 
including, an arc lamp, an incandescent bulb (which also may be colored, filtered or 
painted), alens end bulb, a line light,.a halogen lamp, a light emitting diode (LED), a 
chip from an LED, a neon bulb, a fluorescent tube, a laser or laser diode, or any other 
suitable light source. For example, light source 90 may take the form of any of the 
types disclosed in U.S. Patent Nos. 4, 897,771 and 5,005,108, assigned to the same 
: assignee as the present application, the entire disclosures of which are incorporated 
herein by reference. Additionally, the Ught source may be a multiple colored LED, or 
a combination of multiple colored radiation sources in order to provide a desired 
colored or white light output distribution. For example, a plurality of colored lights 
such as LEDs of different colors (red, blue, green) or a single LED emitting a selected 
spectrum may be employed to create white light or any other colored light output 
distribution by varying the intensities of each individual colored light. 

Attachment means 80 is suitably molded as an integral part of light 
distributor 60 (Fig. 4A), attaches to both the light distributor and the associated device 

.14- 
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(Fig, 4C), or forms a part of device 100. In the embodiment shown in Fig. 4A and 4B, 
.attachment means 80 is fixed to light distributor 60, wherein gripping means 84 are 
provided for attaching light deUvery system 2 to device 100. Attachment means 80 
allows Hght delivery system 2 to be easily and conveniently attached to and detached 
from suction/blower device 100. As a result, light delivery system 2 is easily replaced 
where sterilization is required. 

In the embodiment shown in Fig. 4C, one form of attachment means 
80 includes engagement means 82 and 84 for fixing light delivery system 2 to a 
device. In this respect, engagement means 82 are engagable with light distributor 60, 
while engagement means 84 are engagable with a portion of the device. It should be 
appreciated that engagement means 82 and/or engagement means 84 are suitably 
; integral with light distributor 60 and the device, respectively. However, in the case 
where convenient replacement of light delivery system 2 is desired (e.g., when 
sterilization is required) engagement means 82 and/or engagement means 84 will 
preferably provide for convenient removal of light delivery system 2 from the device. 
For instance, in the embodiment shown in Figs. 4 A and 4B, engagement means 84 
takes the form of a clamp, which allows for simple attachment and detachment of 
light delivery system 2 from device 100, It should be appreciated that engagement 
means 82 and 84 may take the form of other suitable fastening members including 
cables, snaps, clips, tabs, adhesives, and the like. 

Device 100 includes a tube 70 having a tip portion 76. Tip portion 76 
is comprised of a plurality of openings 78, which are in communication with tube 70. 

-15- 
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Light emitter 10 is suitably dimensioned to receive tip portion 76, when light delivery 
.system 2 is attached to device 100 (Fig. 4B). It should be noted that light emitter 10 is 
suitably formed to provide diffiise light in directions transverse to the longitudinal 
axis of device tip portion 76, and to provide direct light in a direction generally 
parallel to the longitudinal axis of tip portion 76. As indicated above, the direct light 
provides maximum illumination on the material being suctioned or blown. At the 
same time, the diffuse light provides sufQcient, but not over bright, illumination of the 
area surrounding the material being suctioned or blown. As a result, the user's vision 
of the material bemg suctioned or blown is not impaired. 

Other embodiments of the present invention will now be described 
with reference to Figs. 5-22, which Ulustrate a variety of different surgical instruments 
and hand tools which are used in conjunction with the light delivery system of the 
present invention. 

' Referring now to Fig. 5A, there is shown a suction/blower device 
101 A. Device 101 A is a surgical instrument typically used to remove material (e.g., 
fluid or tissue) from a surgeons field of view. In this respect, device lOlA suctions or 
blows the obscuring material. Device 101 A is generally comprised of a Ught emitter 
1 10, a Ught distributor 160 and air passageway(s) 170. Light distributor 160 includes 
a connecting member 162 dimensioned to receive a mating connecting member 196 
from cable 194. Cable 1 94 is connected to a light source (not shown). 

It is important to note that light distributor 160 not only carries light to 
light emitter 110, but also provides a support structure for suction/blower device 
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101 A. In this respect, light distributor 160 includes a light distribution member 161, 
which is constructed of a rigid material and formed into a suitable shape for a user to 
conveniently hold device 101 A. Light distribution member 161 transmits light and 
defines passageway(s) 170. Passageway(s) 170 are generally tubular hollow channels 
formed along the length of light distributor 160. Figs. 5B and 5C illustrate two 
different embodiments for light distributor 160. Passageway(s) 170 provides a conduit 
for air, or other gas or fluid. Light distributor 160 also includes an outer layer 163. 
Outer layer 163 may take the form of a heat-shrinked film, coating or tubing. Outer 
layer 163 provides a protective layer for light distribution member 161. Similarly, an 
inner layer (not shown) may line the inner surface of hght distribution member 161. 
The outer and inner layers protect the internal light propagation firom impairment 
(e.g,, blood or other materials that can cause light loss). It should be appreciated that 
light distributor 160 may be constructed of a plurality of walls of varying thickness. 
The walls may take the form of a film, coating or tubing. Moreover, the film, coating 
or tubing may extend along the fiiU length of light distributor 160, or only along a 
portion thereof 

A coimector 1 72 is provided to receive a mating connector fi-om a hose 
174. Hose 174 is connected to a vacuum generating means (not shown), where device 
101 A is used for suction, or is coimected to a blower means (not shown), where 
device 101 A is used for blowing. Light emitter 1 10 is located at the tip end of device 
101 A, and surrounds passageway(s) 170. Light emitter 1 10 is suitably formed to 
provide diffiise light in directions transverse to the longitudinal axis of device 101 A, 
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and to provide direct light in a direction generally parallel to the longitudinal axis of 
. device 101 A, In this way, the direct light provides maximum illumination on the 
material being suctioned or blown. At the same time, the diffuse light provides 
sufficient, but not over bright, illumination of the area surrounding the material being 
suctioned or blown. As a result, the user's vision of the material being suctioned or 
blown is not impaired. 

It should be ^predated that light distributor 160 and light emitter 110 
form an integral part of the suction/blowing device 101 A, and thus eliminate the need 
for an external lighting device moxmted to the suction/blowing device, a lighting 
device mounted elsewhere in an operating room, or a hand held lighting device. 

Fig. 6 illustrates an alternative embodiment of suction/blower device 
101 A. Suction^lower device lOlB is similar in many respects to suction/blower 
device 101 A; however, light emitter 1 10 and light distributor 160 are disposable in 
this embodiment In this respect, suction/blower lOlB is generally comprised of a 
light emitter 1 10, a rigid body member 150, a light distributor 160 having a fixed 
portion 160A and a detachable portion 160B, and a tube 170. Body member 150 is 
constmcted of a rigid material (e.g., plastic) and formed into a suitable shape for a 
user to conveniently hold device lOlB. Body member 150 surrounds fixed portion 
160A of light distributor 160. Fixed portion 160A includes a connecting member 
162, Fixed portion 160A and detachable portion 160B are connected at interface 166. 
A hollow channel is formed along the length of portions 160A and 160B to provide 
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tube 170. Light emitter 1 10 is optionally detachable from light distributor 160 at 
interface 166. 

It should be appreciated that suction/blower device lOlB has the 
advantage of having a detachable light emitter 110 and light distributor 160. This 
allows for convenient replacement of the portions of device lOlB which may require 
sterilization. As a result, only an inexpensive and small portion of device lOlB is 
disposed, thus saving the expense of rq>lacing the entire suction/blower device lOlB. 

Fig. 7 illustrates another suction/blower device 102. Device 102 is 
generally comprised of a light emitter 310, a light distributor 360 and a tube 370. 
Light distributor 360 has a connecting member 362 dimensioned to receive a mating 
connecting member 396 from cable 394, Cable 394 is coimected to a light source (not 
shown). It is important to note that light distributor 360 not only carries light to light 
emitter 310, but also provides a support structure for suction/blower device 102. In 
this respect, light distributor 360 is constructed of a rigid material and formed into a 
suitable shape for a user to conveniently hold device 102, In addition, a hollow 
channel is formed along the length of light distributor 360 to provide lube 370, Light 
distributor 360 is preferably formed of an inexpensive plastic material. Tube 370 
includes a connector 372, dimensioned to receive a mating connector from a hose 374. 
Hose 374 is connected to a vacuum generating means (not shown), where device 102 
is used for suction, or is connected to a blower means (not shown), where device 102 
is used for blowing. Light emitter 310 is located at tip 368 of light distributor 360, 
and surrounds tube 370. Light emitter 310 is suitably formed to provide diffuse light 
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in directions transverse to the longitudinal axis of tip 368, and to provide direct light 
.in a direction generally parallel to the longitudinal axis of tip 368. hi this way. the 
direct light provides maximum illumination on the material being suctioned or blown. 
At the same time, the difiuse light provides sufficient, but not over bright, 
illumination of the area surrounding the material being suctioned or blown. As a 
result, the user's vision of the material being suctioned or blown is not impaired. 

It should be appreciated that light distributor 360 is easily and 
conveniently attached to and detached from cable 394 and hose 374. As a result, light 
deU very system 202 is easily replaced where sterilization is required. 

Fig. 8 illustrates an electrosuigical pencil device 103. Electrosurgical 
pencil device 103 is used to destroy tissue by burning the tissue with a cauterizing tip. 
Device 103 is generally comprised of a light emitter 410, a light distributor 460 and a 
cauterizing tip 470. Light distributor 460 has a connecting member 462 dimensioned 
to receive a mating connecting member 496 from a cable 494. Cable 494 is connected 
to a Ught source (not shown). It is important to note that light distributor 460 not only 
conducts light to Ught emitter 410, but also provides a support structure for device 
103. In this respect, light distributor 460 is constructed of a rigid material and foraied 
into a suitable shape for a user to conveniently hold device 103. In addition, a channel 
is formed along the length of Ught distributor 460 to provide a passageway for 
electrical conductor 474. Electrical conductor 474 connects to cauterizing tip 470, to 
provide power thereto. Light emitter 410 is suitably formed to provide difiuse Ught in 
directions transverse to the longitudinal axis of tip 470, and to provide direct Ught in a 
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direction generally parallel to the longitudinal axis of tip 470. In this way, the direct 
light provides maximum illumination on the material being cauterized. At the same 
time, the diffuse light provides sufficient, but not over bright, illumination of the area 
surrounding the material being cauterized. As a result, the user's vision of the 
material being cauterized is not impaired. 

Referring now to Fig. 9A, there is shown a transillumination tray 104 
for illuminating a bodily stmcture (e.g., vein, artery, finger, or small organ). Tray 104 
is generally comprised of a light distributor 560 and a light emitter 5 1 0. Light 
distributor 560 includes a connecting member 562 dimensioned to receive a mating 
connecting member 596 firom a cable 594. Cable 594 is connected to a light source 
(not shown). It is important to note that light distributor 560 not only conducts light 
to light emitter 510, but also provides a support base for tray 104. In this respect, 
flight distributor 560 is constmcted of a rigid material and formed into a suitable shape 
for receiving a generally U-shaped light emitter 510. Light emitter 510 is shaped to 
receive a bodily stracture, and thoroughly illimiinate it In this respect, light is 
emitted in all directions from the smface of light emitter 510. Fig. 9B illustrates a 
cross-sectional view of tray 104 with a vein/artery 570 located on tray 104 for 
examination. Light emitter 510 illuminates an obstruction 572 in vein/artery 570. 

Figs. lOA and lOB show a stabilizer device 105 including the light 
delivery system of the present invention. Stabilizer device 105 is generally comprised 
of light emitters 610A, 610B and 610C, and a light distributor 660. Light distributor 
660 includes a central portion 670, arm portions 672, and connecting member 662. 
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Connecting member 662 is dimensioned to receive a mating connecting member 696 
. from a cable 694 (such as a light pipe). Cable 694 is connected to a light source (not 
shown). It is important to note that light distributor 660 not only carries light to light 
emitters 61 OA, 61 OB and 6 IOC, but also provides a support structure for stabilizer 
device 105. In this respect, light distributor 660 is constructed of a rigid material and 
formed into a suitable shape for a user to conveniently hold device 102. Light 
emitters 610A, 610B and 610C provide different lighting conditions. In this respect, 
light emitter 61 OA may includes a lens 611 for providing direct focused light on 
incision work area I. Light emitter 610B is formed along the periphery defined by 
central portion 670 and arm portions 672. Light emitter 610B provides indirect 
difftise light for incision work area L Light emitter 610C is formed along the lower 
edge (i.e., bottom) of central portion 670 and arm portions 672. Light emitter 61 OC 
may provide indirect diffuse light or glowing light for transillumination of a bodily 
structtire. - ■ ]■...•:.- ' / ■ 

It should be appreciated that in an altemative embodiment, stabiUzer 
. t , device 105 may be suitably arranged to attach (e.g., using a clip or other attachment 
means) to a metal stabilizer having the same general shape as stj^bilizer device 105, In 
this regard, the strength of the material forming stabilizer device 105 may not 
sufficient for a particular application. Accordingly, the metal stabilizer provides the 
desired strength. 

Referring now to Fig, 11, there is shown retractor devices 106 A, 106B 
and 106C for retracting body structure T (which may include, bodily tissue, bone, 
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organs or the like). Retractor device 106A is comprised of a retractor member 770A 
and a light delivery system 702A. Retractor member 770A includes a horizontal 
portion 772, a vertical portion 774, and a support member 776. Support member 776 
is arranged between horizontal portion 772 and a rigid mount (not shown). Light 
delivery system 702A is mounted to the front face of vertical portion 774, and 
includes a light distributor 760A and a hght emitter 710A. Light distributor 760 A 
bends to follow the general shape of retractor member 770 A, and receives light from a 
light source (not shown). A suitable adhesive may be used to attach hght delivery 
system 702 A to vertical portion 774. Light emitter 71 OA provides diffuse or 
directional light into the work area. 

Retractor device 106B is genially comprised of a retractor member 
770B and a light delivery system 702B. Retractor member 770B is a rake retractor 
having a pluraUty of prongs. Light delivery system 702B includes an attachment 
member 780B, light distributor 760B, and light emitter 710B. Attachment member 
780B has engagement means 784B for attaching Ught delivery system 702B to 
retractor member 770B, Light distributor 760B receives light from a light source (not 
shown). Light emitter 710B includes a top portion 71 IB and a side portion 713B, 
Light emitter 71 OB provides diffuse or directional hght into the work area. 

Retractor device 106C is a rake retractor formed of a translucent 
material (e.g., plastic). Retractor device 106C includes Ught distributor 760B and 
light emitter 710C. The light distributor 760B and Ught emitter 710C form the 
structural member of retractor device 106C. 
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Referring now to Fig. 12, there is shown an illuminated forceps 107 
.having an integrated light delivery system. Forceps 107 is generally comprised of 
light distributors 860 and light emitters 810. Each light distributor 860 includes a pair 
of arms 870 and a pair of connecting members 862. Connecting members 862 
connect to a mating connecting members 896 of light source cables 894. Cables 894 
connect to a light source (not shown). Light emitters 810 forms the gripping surfaces 
of arms 870, and provide focused or diffuse light. It should be appreciated that Ught 
emitters 810 may provide light for inspection, as well as transillumination. In the case 
of inspection the light is used to inspect a work area before proceeding with a further 
opraation. With regard to transillumination, the li^t may be use to racamine a bodily 
structure. For instance, a vein may be transilluminated to identify a blood clot before 
clamping and cutting. 

Figs. 13 and 14 show a multi-purpose lighting device 108. Device 108 
is generally comprised of a light delivery portion 902 and a handle portion 970. Light 
delivery portion 902 includes a light distributor 960 and a light emitter 91 OA. Handle 
portion 970 includes a central housing 972, a connecting memb«- 974 and an endc^ 
976. As shown in Fig. 14, handle portion 970 houses a power source 950 (e.g., 
batteries), a light source 952 (e.g., light bulb), a reflector 954, a Ught filter 956 and a 
switch means 974. Reflector 954 reflects the light generated by light souix^e 952. 
Light filter 956 filters the reflected light before it exits tiwough the open end of 
connecting member 974. Light source 952 is turned on and off by switch means 978. 
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It should be noted that endcap 976 may include a contact member for completing a 
circuit for powering light source 952. 

It should be appreciated that connecting member 974 is dimensioned to 
receive a light distributor 960, as best seen in Fig. 14. Accordingly, a variety of 
different types of light delivery portions 902 can be used in combination with handle 
portion 970, wherein handle portion 970 provides a light source. For instance, Ught 
delivery portion 902 may include a light emitter 910A in the form of an illuminated 
ball (Fig. 13). The surface of the ball may be covered with cotton to form an 
illuminated cotton swab. Alternatively, light delivery portion 970 may include a light 
emitter 901B in the form of an end light (Fig. 14), a Ught emitter 910C in the form of 
an illuminated tongue depressor (Fig. 14), and a light emitter 910D in the form of a 
transillumination tray (Fig. 14), similar to tray 104, described above. Through the use 
of a variety of attachable light delivery portions 902, device 108 serves a wide range 
of functions. 

It should be appreciated that the light delivery portions shown in Fig. 
13 and 14 are shown solely for the purpose of illustrating a preferred embodiment of 
the present invention. In this respect, other types of light delivery portions, serving 
functions similar to those of the illustrated embodiments, are also contemplated. 
Moreover, it should be appreciated that the portable light source housed in the handle 
portion may be suitably replaced by a remote light source (e.g., see Fig. 4A), with a 
Ught pipe for conveying the Ught therefix)m. 
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Referring now to Fig. 1 5 A, there is shown a lighting device 1 09, which 
.functions as a flexible and fonnable "trouble light." Lighting device 109 is generally 
comprised of a light delivery portion 1002 and a handle portion 1070. Light delivery 
portion 1002 includes a light distributor 1060 and a light emitter 1010. Light 
distributor 1060 includes a connecting member 1062 for connecting light distributor 
1060 to handle portion 1070. It should be noted that in a preferred embodiment of the 
present invention, light distributor 1060 is flexible. As seen in the cross-sectional 
view of Fig. 15B, light distributor 1060 is comprised of a light pipe member 1063, a 
translucent or colored outer sheath 1061 and a formable wire 1065. Formable wire 
1 065 allows light distributor 1060 to be bent or positioned in a suitable manner. Light 
emitter 1010 is detachable from light distributor 1060 to provide a variety of multi- 
purpose Ught emitters. In the embodiment shown in Fig. 15A, Ught emitter 1010 
takes the form of a glowing tip, which is rotatable to alter the focus, size or Ught 
intensity of lighted area 1004. 

Handle portion 1070 is similar to handle portion 970, described above. 
^ '^^g^d, handle portion 1070 includes a centeal housing 1072, connecting 
member 1074, endcap 1076, and a switch means 1078. Handle portion 1070 houses a 
light source and a power source. It should be appreciated that handle portion 1070 is 
suitably replaced by a Ught pipe 1090 of conventional light source. Light pipe 1090 
includes a cable 1094 and a mating connecting member 1096, which mates with 
connecting member 1062. 
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Device 109 may optionally include a rigid support member 1050 to 
keep light distributor 1060 from changing positions. Support member 1050 includes 
an arm 1052 and clamp 1054. Clamp 1054 engages with Ught distributor 1060. 

Referring now to Fig. 16A, there is shown a fomiable "rope" lighting 
device 1 101, which is similar to the lighting device shown in Figs. 15A and 15B. 
Lighting device 1 101 is generally comprised of a light distributor 1 160 and light 
emitters 11 10. Light distributor 1 1 60 includes a connecting member 1 162 for 
connecting light distributor 1 160 to a light source (not shown). It should be noted that 
in a preferred embodiment of the present invention, light distributor 1 160 is formed of 
a flexible optic light guide. As seen in the cross-sectional view of Fig. 1 6B, a 
protective outer sleeve 1170 covers light distributor 1160. Outer sleeve 1170 is 
preferably formed of a translucent or transparent material. An optional formable wire 
1 150 extends between light distributor 1 160 and outer sleeve 1 170, to permit lighting 
device 1 101 to hold its shape once bent to a suitable position. Light emitters 1110 
provide diffuse light D along length L, in addition to a focused beam of light B at the 
free end of lighting device 1 101. It should be noted that at optional lens may be 
provided at the free end of lightmg device 1 101 to focus light B from Ught emitters 
1 1 10 in a desired pattern. 

Referring now to Fig. 17, there is shown a trans-illvuninating pickup or 
forceps 1 102 having an attachable light delivery system 1200. Arrows A illustrate the 
direction in which forceps 1 102 is movable. Light deUvery system 1200 is generally 
comprised of a light distributor 1260 and a light emitter 1210. Light distributor 1260 
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includes connecting members (not shown) for connecting light delivery system 1200 
to a light source (not shown). Light distributor 1260 preferably takes the form of an 
optic hght guide cable, which may be either rigid or flexible. Attachment members 
1280 connect light distributor 1260 to forceps 1 102. In a preferred embodiment of the 
present invention attachment members take the form of clips. An opening 1270 is 
formed at the tip end of one arm of forceps 1 102. Opening 1270 is dimensioned to 
receive light emitter 1210, Light emitter 1210 provide light along length L. It should 
be appreciated that a second opening 1270 may be formed in the second arm of 
forceps 1 1 02, in order to receive a second light emitter. 

• Referring now to Fig, 18, there is shown a trans-illuminating retractor 

1 103 having an attachable light delivery system 1300. Arrows A illustrate the 
directions in which retractor 1 103 is movable. Light delivery system 1300 is 
generally comprised of a light distributor 1360 and a light emitter 1310. Light 
distributor 1360 includes coimecting members (not shown) for connecting light 
^delivery system 1300 to a light source (not shown). Light distributor 1360 preferably 
takes the form of an optic light guide cable, which may be either rigid or flexible. A 
connector 1364 is provided to connect and interface light distributor 1360 with light 
emitter 1310. Attachment members 1380 and 1388 connect light deUveiy system 1300 
to forceps 1 103. In a preferred embodiment of the present invention attachment 
member 1380 takes the form of a clip. Light emitter 1310 extends along the inner 
smface of the retractor arms. 
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Figs. 19A and 19B illustrate a spring-formed "rope" lighting device 
.1 104. lighting device 1 104 is generally comprised of a light distributor 1460 and a 
light emitter 1410. Light distributor 1460 interfaces with a self-contained miniature 
light source unit 1490. Light source unit 1490 includes a light source (e.g., LED, 
incandescent light, laser diodes or the like) and a power source (e.g., a button battery 
cell or the like). The miniaturization and portabiHty of light source unit 1490 allows 
lighting device 1 104 to be arrangeable within a bodily structure, such as a body 
cavity. Altematively, a remote light source may substitute for self-contained light 
source unit 1490. It should be noted that in a preferred embodiment of the present 
invention light distributor 1460 is formed of a flexible optic light guide. As best seen 
in the cross-sectional view of Fig. 19B, a protective outer sleeve 1470 covers light 
distributor 1460, Outer sleeve 1470 is preferably formed of a translucent or 
transparent material, A spring 1450 extends between light distributor 1460 and outer 
sleeve 1470. Spring 1450 may be formed of a material which allows it to return to its 
original shape after being compressed. Accordingly, spring 1450 has a "memory," 
which allows for advantageous use of lighting device 1 104, as will be described 
below. Light emitter 1410 provides diffuse light D along length L. 

It should be appreciated that while lighting device 1 104 is shown with 
a generally round cross-sectional area, Ughting device 1 104 may have a cross- 
sectional area of other shapes, including a square and octagon. 

Lighting device 1 104 finds particularly advantageous use as a means 
for holding a cavity open during a stu*gical procedure. In this regard, lighting device 
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1 104 is compressed (i.e., squeezed) and inserted through an opening into a cavity 
(e.g., a heart chamber). When the compressive force is removed from lighting device 
1 104 the "memory" of spring 1450 causes the device to return to its original shape 
(i.e., spring open). As a result, the cavity opening is conveniently held open during 
further surgical procedures. It should be appreciated that spring 1450 may be suitably 
shaped to fit a particular application. 

Figs. 20A and 20B illustrates a smoke evacuation tube 1 105 having an 
integrated light dehvery system 1500. Light delivery system 1500 is generally 
comprised of a light distributor 1560 and light emitters 1510. Light distributor 1560 
includes a connecting member 1562 for connecting light distributor 1560 to a light 
source (not shown). Light distributor 1560 is preferably formed of a flexible optic 
light guide. As best seen in the cross-sectional view of Fig. 20B, a protective outer 
sleeve 1574 covers light distributor 1560. Outer sleeve 1574 is preferably formed of a 
translucent or transparent material. An optional formable wire 1550 extends between 
light distributor 1560 and outer sleeve 1574, to allow smoke evacuation tube 1 105 to 
hold its shape once arranged in a desired position. Light emitters 1510 provide diffuse 
light D along length L, in addition to a beam of light B. It should be noted that an 
optional lens may be provided at the free end of smoke evacuation tube 1 105 to focus 
light B from light emitter 1510 in a desired pattem. 

A hollow tube 1570 forms an evacuation chamber 1572 for removing 
smoke. As best seen in Fig. 20B, hollow tube 1570 surrounds and connects to outer 
sleeve 1 574. Hollow tube 1 570 is preferably formed of a translucent or transparent 
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material. It should be appreciated that in an alternative embodiment, sleeve 1574 and 
tube 1570 are suitably arranged adjacent to each other. 

Figs. 21 A and 21B illustrates a suction tube 1 106 having an integrated 
light delivery system 1600. Light delivery system 1600 is generally comprised of a 
light distributor 1660 and light emitters 1610. Light distributor 1660 includes a 
coimecting member 1662 for connecting Ught distributor 1660 to a light source (not 
shown). Light distributor 1660 is preferably formed of a flexible optic light guide. 
As best seen in the cross-sectional view of Fig, 21B, a protective outer sleeve 1674 
covers light distributor 1660. Outer sleeve 1674 is preferably formed of a translucent 
or transparent material. An optional formable wire 1650 extends between light 
distributor 1660 and outer sleeve 1674, to permit suction tube 1 106 to hold its shape 
once arranged in a desired position. Light emitters 1610 provide diffuse light D along 
length L, in addition to a focused beam of light B. It should be noted that an optional 
lens may be provided at the free end of suction tube 1 106 to focus light B from light 
emitter 1610 in a desired pattem, A hollow tube 1670 forms a suction chamber 1672 
for suctioning smoke and other mat^als. A nozzle 1676 is formed at the free end of 
hollow tube 1670. As best seen in Fig. 21B, hollow tube 1670 is arranged adjacent 
and coimected to outer sleeve 1674. Hollow tube 1670 is preferably formed of a 
translucent or transparent mat^al. 

Figs. 22 A and 22B illustrates a suction tube 1 107 having an attachable 
light delivery system 1700. Light delivery system 1700 is generally comprised of a 
light distributor 1760 and light emitters 1710. Light distributor 1760 includes a 

-31 - 



wo 99/01696 



PCT/US98/13628 



connecting member 1762 for connecting light distributor 1660 to a light source (not 
shown). Light distributor 1760 is preferably formed of a flexible optic light guide. 
As best seen in the cross-sectional view of Fig. 22B, a protective outer sleeve 1774 
covers light distributor 1760. Outer sleeve 1774 is preferably formed of a translucent 
or transparent material. An optional formable wire 1750 extends between light 
distributor 1760 and outer sleeve 1774, to permit suction tube 1 107 to hold its shape 
once arranged in a desired position. Light emitters 1710 provide diffiise light D along 
length L, in addition to a beam of light B. It should be noted that an optional lens 
may be provided at the free end of suction tube 1 107 to focus light B from light 
emitter 1710 in a desired pattern. < < . ■ i . 

A hollow tube 1 770 forms a suction chamber 1 772 for suctioning 
smoke and other materials. A nozzle 1776 is formed at the fi«e end of hollow tube 
1670. Hollow tube 1770 is preferably formed of a translucent or transparent material. 
Attachment members 1780 connect hollow tube 1770 to outer sleeve 1774. In a 
preferred embodiment, attachment member 1780 takes the form of a clip having a pair 
5tf gripping members respectively dimensioned to receive hollow tube 1770 and 
.sleeve 1774 (Fig. 22A). However, it should be i^preciated tiiat attachment member 
1 780 may take other suitable forms. 

Referring now to Fig. 23 A, there is shown a ring-shaped "rope" 
lighting device 1 1 08. Lighting device 1 108 is generaUy comprised of a light 
distributor 1860 and Ught emitters 1810. Light distributor 1860 includes a connecting 
member 1862 for connecting Ught distributor 1860 to a light source (not shown). It 
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should be noted that in a preferred embodiment of the present invention, light 
distributor 1860 is formed of a flexible optic light guide. As seen in the cross- 
sectional view of Fig, 23B, a protective outer sleeve 1870 covers light distributor 
1860. Outer sleeve 1870 is preferably formed of a translucent or transparent material. 
A custom-formed spring temper wire 1850 extends between light distributor 1860 and 
outer sleeve 1870. Wire 1850 may be compressed and will retum to its original 
shape. Light emitter 1810 provides light along length L. A fastener 1 880 is provided 
to hold lighting device 1 108 in a desired shape. Fastener 1 880 may take many 
suitable forms, including a mechanical fastener or adhesive (e.g., glue). A secondary 
v^re 1852 is provided along a portion of light distributor 1860. Wire 1852 may be 
malleable or spring temper. Tabs 1882 hold lighting device 1 108 in a desired 
location, and can also be used to retract tissue diuing a surgical procedure. In a 
preferred embodiment, tabs 1882 take the form of adhesive tape. 

It is important to note that the present invention allows for significant 
improvements to surgical procedures. In this regard the light deHvery system attaches 
to a surgical instrument or forms an integral part of the stracture of a surgical 
instrument. Accordingly, the present invention eliminates the need for a lighting 
device mounted elsewhere in an operating room, or a hand held lighting device. 
Moreover, the light emitter of the present invention provides light in a suitable 
direction, and with varying intensity levels. As a result, the medical personnel receive 
an excellent view of the work area. 
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The invention has been described with reference to a preferred 
embodiment. Obviously, modifications and alterations will occur to others upon a 
reading and understanding of this specification. In this regard, it should be 
appreciated that the present application discloses a numerous exemplary embodiments 
of the present invention for the purpose of illustrating the present invention. It is 
contemplated that the various features shown in each embodiment may be combined 
in a plurality of ways to form further embodiments of the present invention. It is 
intended that all such modifications and alterations be included insofar as they come 
within the scope of the appended claims or the equivalents thereof. 
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Having thus described the invention, it is now claimed: 

L A hght delivery system for illuminating a work area 

comprising: 

light distribution means adapted for receiving light from an associated 
light source means, the light distribution means including means for propagating 
received light therethrough via intemal reflection; and 

light emitter means adapted for receiving light propagated by the light 
distribution means and emitting light so as to illuminate an associated viewing field 
with a preselected light characteristic. 

2. A light delivery system according to claim 1, wherein said light 
emitter means is comprised of generally parallel first and second opposing surfaces. 

3. A light delivery system according to claim 1, wherein said Ught 
emitter means includes indicia disposed therein, said indicia redirects a portion of the 
light received &om said light distribution means, so as to direct light to a selected 
portion of the associated viewing field. 

4. A light delivery system according to claim 1 , wherein said light 
emitter means includes indicia disposed therein, said indicia provides a relatively low 



-35- 



wo 99/01696 



PCT/US98/13628 



intensity light in a first direction and a relatively high intensity focused light in a 
second direction. 

5. A light delivery system according to claim 4, wherein said low 
intensity light is diffuse light. 

6. A light delivery system according to claim 4, wherein said high 
intensity light is directional light 

7. A light delivery system according to claim 1 , wherein said light 
emitter means illuminates a 3-dimensional object such that no shadow is formed. 

8. A light delivery system according to claim 1 , wherein said light 
emitter means includes a first lens for providing diffuse light 

A light delivery system according to claim 1 , wherein said light 
emitter means includes a second lens for providing directional light 

10. A light delivery system according to claim 1 , wherein said light 
distribution means is a light pipe. 
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11. A light delivery system according to claim 1 , wherein said light 
distribution means is a flexible optic light guide. 

12. A light delivery system according to claim 1 1 , wherein said 
light distribution means has a memory. 

13. A light delivery system according to claim 1, wherein said light 
delivery system further comprises wire means for supporting said light distribution 
means in a desired position. 

1 4. A light delivery system according to claim 1 , wherein said 
associated light source includes at least one of an incandescent bulb, a neon bulb, a 
fluorescent tube, a lens end bulb, a line light, a halogen lamp, an arc lamp, a light 
emitting diode (LED), a laser diode, a plasma lamp and a laser. 

15- A light delivery system according to claim 1, wherein said 
system further comprises attachment meaiis adapted for securing said ligiht 
distribution system to an instrument means. 

16. A light delivery system according to claim 15, wherein said 
attachment means includes means adapted for receiving a portion of the instrument 
means. 
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1 7. A light delivery system according to claim 1 5, wherein said 
attachment means includes an adhesive. 

18. A light delivery system according to claim 1 , wherein said light 
delivery system is adapted to provide illumination during a surgical procedure via 
interaction with an instrument means, wherein said instrument means includes at least 
one of: a suction device, an evacuation tube, a blower device, an electrosurgical 
pencil device, a cauterizing device, a retractor, a stabilizer, a tongue depressor, a 
swab, and a forceps. 

19. A light delivery system according to claim 1 , wherein said light 
delivery system further comprises a sleeve member, said sleeve member surrounding 
said light distribution means. 



20. An instrument for aiding a surgical procedure, comprising: 
ii, . a fonned Ught conduit adapted to receive light from an associated light 

source means and propagate light therethrough via internal reflection; 

light ranitter means adapted for emitting light so as to illuminate an 
associated viewing area with a predetermined light characteristic; and 

instrument function means adapted for performing a surgical operation 
via interaction with the light emitter means. 
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21. An instrument according to claim 20, wherein said light 
conduit provides a structural support for said instrument. 

22. An instrument according to claim 20, wherein said light conduit 
is integrated with said instrument function means. 

23. An instrument according to claim 20, wherein said instrument 
function means includes at least one of the following: a suction tube, an evacuation 
tube, a blower tube, a cauterizing device, a stabilizer, a forceps, and a retractor. 

24. An instrument according to claim 20, wherein said 
predetermined light characteristic includes diflfiise light in at least a first direction, and 
direct light in at least a second direction. 

25. An instrument for aiding a surgical procedure, comprising: 

a formed light conduit adapted to receive light firom an associated light 
source means, the light conduit including means for propagating light therethrough 
via intemal reflection; and 

light emitter means adapted for emitting light fi-om the conduit so as to 
illiuninate an associated surgical viewing area with a predetermined light 
characteristic. 
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26. An instrument according to claim 25, wherein said light conduit 
is a functional component of the instrument. 

27. An instrument according to claim 25, wherein said light 
conductor provides transillumination. 

28. A device providing an illuminated viewing field, comprising: 
a Ught delivery system including: 

light distribution means adq>ted for receiving light fix>m an associated 
light source means and for propagating light therethrough via intemal reflection; and 

light emitter means adapted for receiving light propagated by the light 
distribution means and emitting light therefirom so as to illuminate the viewing field 
with a predetermined Ught characteristic, 

; 29. - A device according to claim 28, wherein said light delivery 
system is a structural component of said device. 

30. A device according to claim 28, wherein said light emitter 
means includes a plurality of Ught emitters. 
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31. A device according to claim 30, wherein a first light emitter 
provides focused, directional light in the viewing field and a second light emitter 
provides diffiise light in the viewing field. 

32. A device according to claim 28, wherein said device fijrther 
comprises a handle means, said handle means adapted to receive said light distribution 
means. 

33. A device according to claim 32, wherein said handle means 
houses said associated light source means. 

34. A device according to claim 32, wherein said light distribution 
means is releasably detachable from said handle means. 

35. A device according to claim 34, wherein said device is a multi- 
pmpose apparatus, said light emitter means including at least one of the following: a 
directional light, a glowing ball, a tongue depressor, and a transillumination tray. 

36. A device according to claim 28, wherein said light emitter 
means is releasably detachable from said light distribution means. 
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37. A device according to claim 28, wherein said light distribution 
means is flexible. 

38. A device according to claim 37, wherein said light distribution 
means has a memory. 

39. A device according to claim 28, wherein said light delivery 
system further comprises wire means for supporting said light distribution means in a 
desired position. 

40. A device according to claim 28, wherein said device is a 
forceps, said light distribution means forming a structural component of a pair of 
arms of the forceps. 

< ; ^ ^4L; A device according to claim 28, wherein said device is a 
forceps having at least one arm, said device further comprising attachment means for 
attaching said light delivery system to said at least one arm. - 

42. A device according to claim 28, wherein said device is a 
stabilizer, said light distribution means forming a structural component of the 
stabilizer. 
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43. A device according to claim 28, wherein said device is an 
evacuation device having an evacuation tube* 

44. A device according to claim 28, wherein said device is retractor 
having at least one arm, said device further comprising attachment means for 
attaching said light delivery system to the at least one arm. 

45. A device according to claim 28, wherein said device is a 
suction device having a suction tube, 

46. A device according to claim 45, wherein said device further 
comprises attachment means for attaching said light delivery system to said suction 
tube. 

47. A device according to claim 45, wherein said light delivery 
system is integral with said suction tube. 

48. An instrument for aiding a procedure, comprising: 
a light delivery system including: 

a formed light conduit adapted to receive light from an 
associated light soiu-ce means and propagate Ught therethrough via internal reflection; 
and 
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light emitter means adapted for emitting light so as to 
illuminate an associated viewing area with a predetermined light characteristic, 

49. An instrmnent according to claim 48, wherein said light 
delivery system forms a structural member of the instrument. 



50, An instrument according to claim 48, wherein said instrument 
further comprises a structural member for performing a function, said light delivery 
system removably attachable to said stractund member. 



51. An instrument according to claim 48, wherein said associated 
light source means is remote fix>m said instrument 

52. An instrument according to claim 48, wherein said associated 
light source means is integral with said instrument 

53. An instrument according to claim 52, wherein said associated 
light source means includes a light and a power source for powering the light 

54. An instrument according to claim 53, wherein said instrument 
further comprises a handle means for housing said associated Ught source means. 
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55. An instrument according to claim 48, wherein said light 
delivery system further comprises a protective layer means for preventing impairment 
of intemal light propogation. 

56. An instrument according to claim 48, wherein said light emitter 
means provides generally homogenous light. 

57, An instrument according to claim 48, wherein said light emitter 
means includes more than one light emitter areas. 

58, An instrument according to claim 48, wherein said instrument 
takes the form of a tongue depressor, said light delivery system providing a glowmg 
depressor member. 

r v 59/ An instnmient according to claim 48, wherein said iiistrument 

t 

takes the form of a swab, said Ught delivery system providing light to a terminus 
thereof to form a glowmg swab member. 

60. An instrument according to claim 48, wherein said instrument 
takes the form of a plier means, said light delivery system providing a glowing tip 
member for transillumination. 
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61 . An instrument according to claim 48, wherein said instrument 
takes the form of plier means, said light delivery system providing a glowing tip 
member for illumination. 

62. An instrument according to claim 48, wherein said instrument 
is a surgical instrument. 

63. An instrument according to claim 48, wherein said instrument 
is a dental instmment. . 

64. An instrument according to claim 48, wherein said instrument 
is a transillumination tray. 

65. An instrument according to claim 48, wherein said instrument 
is a stabilizer means, said light deUveiy system providing a structural member of said 
sl^ilizer means. 

66. An instrument according to claim 48, wherein said instrument 
further comprises a stabilizer means, said light deUveiy system attachable thereto. 
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67. An instrument according to claim 48, wherein said instrument 
is a retractor means, said light delivery system providing a structural member of said 
retractor means. 

68. An instrument according to claim 48, wherein said instrument 
further comprises a retractor means, said light delivery system attachable thereto. 

69. A light deUvery instrument, comprising: 

a flexible, fonnable light conduit ad^ted to receive light from an 
associated light source means and propagate Ught therethrough via internal reflection; 
and 

light emitter means adapted for emittmg light so as to illuminate an 
associated viewing area with a predetermined light characteristic. 

70. A light delivery instrximent according to claim 69, wherein said 
light emitter means is integrated along a continuous perimeter of the Ught conduit, and 
said light delivery instrument mcludes means for seeming the light deUvery 
instrument to an associated patient. 

71. A light delivery mstrument according to claim 69, wherein said 
instrument has a non-circular, cross-sectional area. 
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72. A light delivery instrument according to claim 69, wherein said 
light conduit includes a spring means for maintaining a desired position for said light 



conduit. 



73. A Ught delivery instrument according to claim 69, wherein at 
least one opening is formed in said light conduit, said at least one opening allowing 
the passage of a fluid therethrough. 



^ light delivery instrument according to claun 73 wherein a 
i suction is formed within said at least one opening. 



75. A light delivery instrument according to claim 73, wherein 
smoke is evacuated through said at least one opening. 



76. A Ught delivery instrument according to claim 72, wherein said 
- light deUvery instrument includes means adapted for selectively retracting a bodily 
member. 
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